Abstract. Two sets of experiments were conducted to determine whether aggregation behaviour, commonly observed in tadpoles of the common toad, Bufo bufo, had a predator avoidance function. In the first set of experiments, the distribution of toad tadpoles, of single or mixed sibship, was monitored in large artificial pools, one with fish chemical cues and one without. Aggregation behaviour was determined on the basis of the distribution of the tadpoles under these treatments by using two indices of cohesion: variance/mean ratio and a newly developed swarming index. The two indices were highly correlated. Tadpole groups were more cohesive (1) in the presence of fish chemical cues and (2) with other individuals from a single sibship. In the second set of experiments, tadpoles in different densities and distributions were presented to fish predators in a floating arena which allowed strike rate to be monitored but prevented the fish from capturing any tadpoles. Total strike rate per group increased with increasing group size, but strike rate per individual decreased, implying individuals gain from being in a larger group through dilution, but the group as a whole loses. These results are discussed in terms of selfish herd or cooperative group theories on the behaviour of aggregations.
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The Association for the Study of Animal Behaviour
Tadpoles of the common toad, Bufo bufo, form aggregations under natural conditions, typically of between 10 and several thousand individuals (Waldman 1991). Previous work has indicated that the tadpoles preferentially associate with congenerics (Griffiths & Denton 1992) and with siblings (Waldman & Alder 1979) and it has been suggested that such associations are a predator avoidance behaviour. There is some evidence that larval amphibians aggregate in response to predation (Black 1970). However, it is not known whether aggregations are induced by chemical cues produced by the predators, as in other predator avoidance behaviours in anurans (e.g. Kats et al. 1988; Skelly & Werner 1990) and in other species (e.g. Watt & Young 1994) or by visual or tactile cues from the predators. Information is also lacking on how exactly tadpole aggregations deter predators.
According to theory, aggregations may be either selfish herds (Hamilton 1971) , when an individual joining a swarm benefits only through the dilution effect, or cooperative groups (Milinski 1979) , when, beyond a certain group size, the overall success of the predator declines as prey density increases. The latter may originate selfishly, but once a certain group size is attained, they become cooperative. One possible cooperative function for tadpole aggregations would involve predator learning. Toad tadpoles are relatively unpalatable (Glandt 1984) and so, having eaten a single tadpole and finding it distasteful, a predator may avoid the rest of the group.
Whether an aggregation is beneficial for the individual only or for both the group and the individual may be determined from the shape of the predator functional response curve. If it is decelerating, an individual benefits from joining a swarm but more of the group are taken as prey density increases. The resulting swarm is a selfish herd. If the functional response curve is dome shaped and swarm size is greater than that under the peak of the curve, both individual and group
